The lack of access to safe water and adequate sanitation has implications for the psychosocial wellbeing of individuals and households. To review the literature on psychosocial impacts, we completed a scoping review of the published literature using Medline, Embase, and Scopus. Fifteen studies met the inclusion criteria and were reviewed in detail. Of the included studies, six were conducted in India, one in Nepal, one in Mexico, one in Bolivia, two in Ethiopia, one in Zimbabwe, one in South Africa, and two in Kenya. Four interrelated groups of stressors emerged from the review: physical stressors, financial stressors, social stressors, and stressors related to (perceived) inequities. Further, gender differences were observed, with women carrying a disproportionate psychosocial burden.
INTRODUCTION
In September 2015, the global community embarked on an ambitious collective journey toward implementing the Sustainable Development Goals (SDGs). Targets 6.1 and 6.2 of the goals call for universal and equitable access to safe drinking water, access to adequate and equitable sanitation and hygiene, and an end to open defecation by 2030. Recognizing the disproportionate social and health burden of inadequate sanitation on women, target 6.2 particularly emphasizes the need to pay 'special attention to the needs of women and girls and those in vulnerable situations'.
These targets, are in part meant to continue the unfinished Millennium Development Goals (MDG) agenda and pro-psychosocial impacts associated with water insecurity is a major area of concern (Wutich ; Stevenson et al. ) .
Though evidence has shown that water insecurityjust as food insecurityis linked to emotional distress, anxiety, depression and other mental health outcomes (Ennis-McMillan ; Aihara et al. ), not much attention has been paid to psychosocial impacts within the context of impact assessments or evaluations.
Water, sanitation and psychosocial health Psychosocial health generally emphasizes individuals' perceptions ofand responses tosocial and environmental conditions and status (Krieger ) . A key component of psychosocial health is how individuals and communities appraise their environments in relation to current and anticipated living conditions. Of interest in this appraisal process is how people perceive both the harm and suffering caused by stressors in the environment as well as the stock of resources they use to buffer against such harm and suffering (Sapolsky ) . Thus, psychosocial distress is considered a relational concept that reflects a dynamic relationship between environmental demands, individual resources to cope with these demands, and appraisal of this relationship (Evans & Cohen ) . With regard to water, distress can manifest from stressful experiences that arise from individuals' everyday roles and experiences. Such roles and experiences related to water and sanitation extend beyond physical inadequacy to include burden of collection, negotiating access and opportunity cost of buying from informal sources (Wutich ; Bisung & Elliott ) . In most instances, these experiences and the associated distress are produced through everyday realities of (lack of) access, negotiations, use, control over water resources, and inequalities in the ownership and distribution of water (Ennis-McMillan ; Sultana ). Thus, psychosocial stress is conceptualized as an outcome that arises through cultural and social norms, responsibilities and expectations regarding water and sanitation use, as well as physical barriers that limit adequate access or use (Stevenson et al. ; Hulland et al. ) . Recognizing that sanitation is inextricably linked to water, some studies have argued for extending empirical investigations beyond water security to include sanitation, particularly where evidence suggests that psychosocial distress is associated with sanitation practices such as open defecation (Abrahams et al. ; Bisung & Elliott ) . limited, it is important to review the evidence in order to provide informed direction for future research. This paper reviews the published literature that explore psychosocial outcomes associated with the lack of access to safe water and/or adequate sanitation at the individual, household and community levels. The objectives are to: (1) summarize the breadth of evidence linking water and sanitation to psychosocial distress; (2) explore the theoretical frameworks and methods that have been employed in water-related psychosocial research; and (3) identify gaps and challenges for future research. As the global community begins to take stock of SDG interventions in the coming years, mapping evidence on psychosocial outcomes, which were largely under-explored during the MDG era, will help raise awareness of the critical role access to water and sanitation play in fostering and promoting both health and well-being.
METHOD
This review was informed by Arksey & O'Malley's () framework for conducting scoping reviews. A scoping review was chosen for a number of reasons. First, scoping reviews are appropriate for summarizing studies with different designs and methods (Arksey & O'Malley ) . Second, scoping reviews are often used for mapping evidence, highlighting gaps and directions for future research (Levac et al. ) .
Third, scoping reviews allow the use of broad definitions and terms to capture a wide breadth of evidence (Pulver et al. ) . Finally, they are particularly useful when the literature has not yet been comprehensively reviewed (Pham et al. ) .
Search strategy
This review was conducted through systematic searches of three main electronic databases (Medline, Embase, and Scopus). The electronic search was limited to published peer-reviewed articles from 1980 to March 2016. Language of publication was restricted to English. The search strategy was developed by the first author in collaboration with a health sciences librarian. Two main concepts were used to develop the strategy: water and sanitation; and psychosocial impacts ( Table 1) . Titles and abstracts were searched in Embase and Medline, while titles, abstracts and keywords were searched in Scopus. In addition, subject areas were restricted to medicine and social science in Scopus. All searches were conducted between 1-13 April 2016. Further, reference lists of included studies were manually searched for studies; these were also subjected to the same inclusion criteria. Detailed search terms are provided in Table 1 .
Inclusion criteria and screening
Published peer-reviewed literature that document psychosocial outcomes related to (lack of) access to safe water and adequate sanitation in low-and middle-income countries (LMICs) were selected. Articles were included without methodological restriction. This was particularly important for identifying a wide range of evidence related to psychosocial impacts. We excluded papers that were focused solely on hygiene and menstrual management (see Hennegan & Montgomery () for a systematic review that focuses on water and sanitation and menstrual hygiene management). We also excluded studies that broadly explored the impacts of water and sanitation as part of the neighbourhood/built/sociocul- were included if different results or methods were reported.
Data management and extraction
Titles and citations were extracted from the various databases to Refworks (a reference management software). Excel was used to build a 'data charting form'. A common framework was applied to all the studies to summarize standard information and evidence including the citation, study location, study objective, study method, and psychosocial outcomes reported.
RESULTS
A summary of the charted data is presented in Table 2 .
Eleven studies met the inclusion criteria from a total of 1,492 studies identified through the database searches. Nallari () was added based on a review of the references. A study known to the authors that was in press at the time of the review was also added (Bisung & Elliott ) . 
Characteristics of studies
The final sample included both quantitative (three), qualitative (seven), and mixed-method (five) studies. Six studies were conducted in India; one in Nepal; one in Mexico; one in Bolivia;
two in Ethiopia; one in Zimbabwe; one in South Africa; and Multivariate regression analysis showed that domains of water insecurity such as 'lost opportunity costs and social interactions', 'difficulties in house-work' and 'difficulties in basic activities' were associated with high levels of stress a . Women living in better serviced areas were more likely to experience lower levels of stress than those living in poorly serviced areas.
Bisung & Elliott (); Kenya*
To explore psychosocial concerns related to water and sanitation
Residents of Usoma
Qualitative: focus groups and key informant interviews
Reported psychosocial concerns related to lack of access to safe water and adequate sanitation included anxiety, frustration, negative place identity, marginalization, embarrassment.
Ennis-McMillan (); Mexico
To examine how people experience bodily distress associated with water scarcity General population of La Purificación
Qualitative: participant observation and interviews
Psychosocial stressors included frustration, anguish, bother, worry, anger over social injustices in distribution, burden of water collection, discomfort from lack of water to bath and perform other customary obligations, and conflicts and negotiations between established residents and new residents. Sanitation stressors commonly mentioned included rain (e.g. getting wet, walking through mud), walking through darkness, and attacks from animals, with 87% or more of women indicating these were problems they faced. Lack of space was also predominantly considered a persistent and severe concern. Rape was often considered salient, frequent, and severe among adolescents.
(continued) Psychosocial outcomes included worry over insufficient water quantities, water arguments with neighbours and household members, and concern over safety during water collection.
Mukuhlani & Nyamupingidza (); Zimbabwe
To explore the impacts of water scarcity on residents Women were significantly more likely than men to report that they wasted time because of water scarcity. There was no significant difference in men's and women's last-ditch attempts to acquire water. Commonly reported stressful experiences included worry, fear, bother or annoyance and anger.
Wutich & Ragsdale (); Bolivia
To examine the prevalence of waterrelated emotional distress and the process through which it develops
Households in Villa Israel
Mixed-methods: participant observation and household interviews/surveys Four emotions were related to water insecurity and progressed as follows: fear, worry, anger, and bother. In regression analysis, there was no evidence that inadequate water supply or reliance on rainwater or river water was associated with emotional distress. However, entitlements to distribution systems was significantly associated with water-related emotional distress. There was also a significant tendency for women to report feelings of emotional distress than men. 
Social stressors
Social stressors were issues that tend to affect social relation- Gender. An important and widespread concern reported among women in most studies was sexual assault. Though Further, Nallari () suggested that poor women could face alienation if they continued to highlight inequalities or push for toilets in their neighbourhoods.
Coping
Individuals and communities employed a number of strategies to cope with water and sanitation challenges. At the community level, actions were usually taken to collectively address or cope with water related concerns. 
DISCUSSION
The purpose of this review was to summarize the evidence around psychosocial impacts of water and sanitation. The review included studies from Kenya, Zimbabwe, South Africa, Bolivia, Ethiopia, India and Mexico. Findings from these studies showed that both inadequate access and the process of negotiating access led to distress. In addition, women bear a disproportionate burden of stress as compared to men in many situations. The stressors identified in this review included physical stressors (e.g. attacks from animals), financial stressors (e.g. worry over buying water from vendors), social stressors (e.g. quarrels over water), and perceived inequities (e.g. feeling marginalized and neglected). In line with the objectives of the review, the rest of this section will focus on the implications of the evidence presented, review methods and theories used in the studies, identify gaps and make recommendations for future research. In addition, most of the studies were conducted in settings where gender-specific cultural norms, values and expectations place water collection burden and responsibilities on women and girls. Because of these cultural issues, the majority of concerns and psychosocial outcomes are often more intense or widespread among women. For example, Wutich () explains that 'female household heads felt more emotional distress than male household heads because they had to work more to acquire water, had more responsibility for water use tasks and child supervision, and had more knowledge of water inadequacies than men' (Wutich , p. 449 ). However, it was suggested that such experiences did not significantly differ between men and women during household water emergencies, indicating a likely mitigation of intrahousehold gender disparities during emergency water situations (Wutich ).
Aside from these cultural normative practices and obligations, the review shows that emotional distress sometimes developed as a by-product of economic and social negotiations employed by households and individuals to cope with inadequate water supplies or lack of sanitation.
Wutich & Ragsdale () revealed that circumstances that required households to negotiate for water (e.g. appealing to authorities) were more related to distress than other aspects of water insecurity such as inadequate supplies or depen- These theories were broadly used in two ways: (i) to inform researchers' understanding of 'access' to water and sanitation or water insecurity and (ii) to shape observation and measurement of psychosocial outcomes. A review of these theories reveals some commonalities though they have different disciplinary backgrounds. First, they all affirm that the absence, lack of, or inadequacy of resources or basic needs such as water and sanitation poses a significant threat to the well-being of individuals and societies.
Second, factors that affect societal well-being (e.g. distress)
cannot be understood without considering the social context in which people grow, live and work. Third, as societies change economically, the benefits and harms from the development process are not evenly distributed among geographic areas and societal groups.
Further, these theoretical perspectives have different strengths when it comes to offering conceptual clarity for observing and measuring water related psychosocial stress.
For example, basic needs, assets vulnerability and entitlement theories (International Labor Organization ; Sen ;
Moser ) offer important contributions for conceptualizing and defining what accessor adequacy or insecurity or safemeans in the context of physical and socio-cultural attributes of water and sanitation. However, understanding the pathways through which the (lack of) access or insecurity lead to distress may call for critical engagement with environmental stress and embodiment literature. Since the literature is still developing, rigorous engagement with these theories is important for understanding how both the exposures (lack of access) and outcomes (distress) are defined, observed and measured. Particularly, integrating social science theories with epidemiologic theories (particularly those that reject individualistic and reductionist approaches to health) will prove useful for understanding the determinants ofand pathways towater related psychosocial outcomes.
Methodological challenges and considerations
This review identified many methodological challenges. How do households minimize their water vulnerability through the use of economic, social and cultural capitals?
Fifth, it is important to note that many of the studies did not distinguish between short term and long term responses to water and sanitation challenges. In the food literature, Davies () for instance makes a distinction between copinga short term response to an immediate food shortage and lack of accessand adapting, explained as a permanent change in livelihood strategies and ways in which food is accessed (Davies , p. 60) . Making similar distinctions in future research will be helpful for understanding short-and long-term vulnerabilities and responses to the lack of access to water and sanitation. Finally, it is important to apply other methodologically rigorous study designs (e.g. demonstrates the promise of such study designs.
Strengths and limitations
This scoping review, to the best of our knowledge, is the first study that seeks to map the evidence linking water and sanitation to psychosocial outcomes. There are a number of strengths and limitations worth acknowledging. In terms of strengths, the use of broad search terms as recommended by Arksey & O'Malley () ensured an extensive search of the literature. In addition, the use of peer-reviewed articles enhanced the quality of evidence presented, though we were more interested in the breadth of evidence. Further, including both qualitative and quantitative studies added both breadth and depth to the evidence presented.
Limitations
First, we did not perform quality assessment of the individual studies. However, as stated above, the use of peerreviewed literature will significantly reduce the likelihood of using studies of low quality. Second, we recognize that the level of bias could have been reduced if two reviewers had conducted the screening and extraction. However, multiple screening was done in order to minimize any biases. In addition, the second author reviewed the methods and charted data. Third, included articles were restricted to those published in English, and in peer-reviewed journals.
This may have led to other important studies being excluded. Finally, the heterogeneity in study designs limited our ability to make adequate comparisons. However, as the number of empirical studies increase in the future, it will be feasible to conduct systematic reviews and meta-analysis to compare and synthesize evidence across studies with similar designs.
CONCLUSION
This review demonstrates that there are psychosocial outcomes associated with the lack of access to safe water and adequate sanitation for both individuals and households in deprived settings. However, many studies fail to incorporate these outcomes when estimating the burden or benefits of water and sanitation. Neglecting to incorporate these outcomes may mask a potentially important driver of health and well-being for many individuals and households in LMICs. Further, evidence from this review, and results from future research are important to help policy-makers and practitioners address some of the social and cultural dimensions that influence access and use of sanitation facilities, particularly among women.
